Concentrations of 90Sr and 137Cs in Carey's balsamroot (Balsamorhiza careyana) and Gray's desertparsley (Lomatium grayi) were similar to concentrations observed in other plants collected on the Hanford Site and from offsite locations surrounding the Site as part of annual 'Hanford Site surveillance. Observed concentrations may be attributed to historic fallout more than to Hanford Site emissions, although the observation that 200 Area plants had slightly higher concentrations of 137Cs than 100 Area plants is consistent with other monitoring data of radioactivity in soil and vegetation collected onsite. The present concentrations of 90Sr and l37Cs in balsamroot and parsley fluctuate around background levels with some of the higher observed concentrations of 9 0~r found on the FitznerEberhardt Arid Lands Ecology (ALE) Reserve. Analytical results and summary statistics by species and location are presented in the appendixes.
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INTRODUCTION
The U.S. Department of Energy's (DOE'S) Hanford Site was established in 1943 in southeastern Washington State for nuclear materials production. Although the Site is quite large (1450 km2 [560 mi 2 ]), only about 6% of the Site has been developed for industrial purposes (Woodruff et al. 1993) . For the Site's first 45 years of existence, its principal mission was the production of plutonium for national defense and the management of resulting wastes. The Hanford Site is currently being remediated and cleaned up under the direction of the Hanford Federal Facility Agreement and Consent Order (1989 as amended), commonly referred to as the Tri-Party Agreement. As cleanup proceeds, more public access will be allowed onsite. The interest and potential-use of the Site by regional Native American tribes is great, and their anticipated access to the Site warrants additional investigations.
BACKGROUND
Native Americans use many wild plants, some of which are found on the Hanford Site. They were used for food as well as for medicinal and religious practices. These species and their uses have been briefly summarized by Sackschewsky et al. (1992) . This group of plants was reviewed with Hanford Site scientists and a staff botanist for the Yakama Indian Nation and pared down to eight species for sampling consideration (Table 1) . Further review with Site botanists identified two plants most suitable for sampling because they were relatively large plants and were common on the Site; Carey's balsamroot (Balsamorhiza careyana) and two parsley species: Gray's desertparsley (Lomatium grayi) and turpentine springparsley (Cymopteris terebinthinus). The roots of parsley are very small and they were not sampled. While other species could have been sampled, for this preliminary sampling effort, this study focused on these species as generally representative of other terrestrial vegetation.
Additional information is available on radionuclide concentrations in other endemic Site vegetation in annual Site environmental monitoring reports produced by the Pacific Northwest Laboratory. Routine surveillance of Site vegetation has provided data on radionuclide concentrations in mixed samples of big sagebrush (Artemisia tridentata) and rabbitbrush (Chrysothamnus sp.). Additionally, an extensive evaluation of radionuclide contamination in riparian vegetation was conducted from 1990 through 1992 (Antonio et al. 1993 ).
OBJECTIVE
The objective of this study was to obtain and report data on the concentrations of radionuclides in endemic plants on the Hanford Site that may be of interest to regional tribes, particularly species that have not norma.11~ been sampled. In April and May, 1994, two species of parsley and one species of balsamroot were collected from three distinct areas on the Hanford Site for analysis of gamma emitting radionuclides and 90Sr. Crataegus douglasii-Heracleum lanatum (a) See Downs et al. (1993) and Daubenmire (1970) for more detailed descriptions of plant associations and associated soil types.
The species collected were Carey's balsamroot and two species of parsley: Gray's desertparsley and turpentine springparsley. These species were chosen over other species of interest to Native Americans because of their great abundance on the Site. Balsamroot samples consisted of roots, or leaves and stems. Parsley samples consisted of leaves and stems only; the roots were too small to obtain sufficient sample mass for analysis. Each sample was a composite of multiple plants collected at each location. Samples were submitted to International Technology Laboratories (ITAS), Richland, Washington, for drying and radionuclide analysis. All results are reported as pCi/g dry weight. Results are reported for 7Be, 40K, 6 0~o , 13'cs, and 9 0~r .
Samples where collected from three general areas. The Fitzner-Eberhardt Arid ~a n d s Ecology Reserve (ALE) along the 1200 Foot Road was sampled as an area generally upwind from the industrialized areas. Plants growing on land adjacent to two industrialized areas were also sampled; the 200 Area plateau in areas to the south and east of the 200-W and 200-E Areas, and the 100 Areas extending from east of 100-N to 100-F (Figure 1 ). The 200 Areas contain shutdown facilities that have processed irradiated fuel elements from the production reactors and currently store radioactive wastes. The 100 Areas include a series of 7 distinct areas located along the Columbia River where shutdown nuclear production reactors are located.
Data are graphically presented as scattergrams showing all data and box plots. The box plot shows the median, the 25th percentile (bottom of box), and 75th percentile (top of box) concentrations. Box figures with additional bars show the 10th and 90th percentiles and symbols above and below those bars show individual results outside-of the 10th and 90th percentile concentrations when N 2 4. Because of the limited number of samples collected, the box plots are of marginal value for depicting the distribution of the data, however it is assumed that the data follow a log-normal distribution and the median concentration provides a better estimate of central tendency than the mean. Summary statistics of radionuclide concentrations by location and individual analytical results for each species, sample portion,.and location are found in the appendixes. Both naturally occurring and manmade radionuclides were found in plant samples collected during this study. Natural radionuclides found in plant samples were 7Be and 4 0~; manmade radionuclides were 60Co, 137Cs, and 90Sr.
Potassium-40 and 7Be were routinely measured in plant samples. Both of these radionuclides occur naturally and their presence is not unexpected. Beryllium-7 is of atmospheric origin and has a relatively short half-life (53.6 d). It was found in leaves, but not the roots of plants indicating lack of translocation to roots from the leaves and little indication of uptake from soil. Potassium-40 was also found in higher concentrations in leaves than in roots. Median concentrations of 40K ranged from 31 to 42 pCi/g in leaves and 5.9 to 8.2 pCi/g in roots. Concentrations of K vary between different species of plants and by season (Rickard and Vaughan 1988) .
The analyses in general show that 6OCo was not found in plants collected from the 200 Area plateau or ALE, however 3 balsamroot samples collected from the 100 Areas had detectable amounts in either the roots or leaves. These concentrations of 60Co were near the detection limit of 0.02 pCi/g.
CESIUM-137
Cesium-137 was found only in balsarnroot, and almost exclusively in the roots from all areas sampled (Figures 2 and 3) . Two of fourteen balsarnroot leaf samples contained 137Cs at concentrations close to the detection limit of 0.02 pCi/g. The concentrations of 137Cs in balsamroot roots collected from the 200 Areas were greater than concentrations observed in samples collected at ALE. This observation is consistent with observations of the distribution of 137Cs in soil and desert vegetation samples (consisting of rabbitbrush and big sagebrush) collected onsite during routine surveillance and reported in annual Site surveillance reports. The maximum and median onsite concentration of 1 3 7~s in balsamroot leaves collected from the 200 Areas was 0.05 (& 0.02 2 0 counting error) and 0.02 pCi/g, respectively. The maximum and median onsite concentration (sampled outside of nuclear facilities boundaries) of 137Cs in routinely monitored desert vegetation sampled onsite from 1985 through 1993 was 0.36 (+ 0.04) pCi/g in the 200 Areas and 0.03 pCi/g for 92 samples, respectively. The median concentrations provide a better basis for comparison. The maximum and median concentration of l37Cs collected at distant locations was 0.98 (+ 0.05) pCi/g (at Washtucna), and 0.02 pCi/g for the 37 samples collected at Washtucna, Moses Lake, Walla Walla, McNary Dam, Sunnyside, and Yakima, respectively. Collectively, these results show that 137Cs in the species collected do not indicate any mechanism of elevated accumulation or bioconcentration relative to other desert vegetation that have been historically monitored. concentrations of 9 0~r were higher in root tissue relative to leafy portions. While the concentrations of 9 0~r were higher than concentrations of 137Cs, the concentrations were within the range of 90Sr associated with other offsite locations that are routinely monitored and re orted in annual Site surveillance reports. The maximum and median onsite concentration of !oS~ in terrestrial vegetation sampled onsite from 1985 through 1993 was 8.22 (+ 0.09) pCi/g (from the 200 Areas), and 0.087 pCi/g for 88 samples Sitewide, respectively. The maximum and median concentration of 90Sr collected at distant locations was 0.74 (+ 0.02) pCi/g at Moses Lake, and 0.03 pCi/g for the 32 samples collected at Washtucna, Moses Lake, Walla Walla, McNary Dam, Sunnyside, and Yakima, respectively.
PERSPECTIVE ON RESULTS
These data provide an initial indication of concentrations of radionuclides expected in Site terrestrial vegetation of potential interest to Native American people. For 90Sr and 137Cs, the concentrations represent contributions from fallout associated with atmospheric weapons testing and possible Hanford Site activities, particularly in samples collected near the industrialized areas. This observation is supported by the similarity in concentrations reported in other natural vegetation collected onsite and offsite in the past. However, the concentrations reported here are very low and where contributions from fallout for 9 0~r were comparatively elevated in the ALE samples, elevated 137Cs would also be expected.
No attempt has been made to evaluate thk dose that might result from the use of these plants by humans, however, the concentrations are very low and the associated doses associated with plant use are expected to be immeasurable. Information on amounts used, for what purpose the plant is used, and specific parts used are needed to develop dose estimates and are beyond the scope of this initial study. Values good to two decimal places only for gamma spectroscopy results, three decimal places for Strontium-90 values.
